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(54) PRINTER, PROGRAIVI, AND PRINTING METHOD 



(57) A print start position is set to an appropriate po- 
sition, and the time required for printing is shortened. A 
printing apparatus, which forms a row of dots from a print 
start position in a scanning direction to print on a medi- 
um to be printed, is provided with a sensor that is capa- 
ble of detecting an edge, in the scanning direction, of 
the medium to be printed. The printing apparatus stores 
the result of detecting the edge of another medium to 
be printed, and, when printing on the medium to be print- 
ed, it reads out the stored detection result and deter- 
mines the print start position based on that detection re- 
sult. 
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Description 

Technical Field 

[0001 ] The present invention relates to printing appa- 
ratuses and printing methods for printing onto a nnediunn 
to be printed, such as paper. The present invention also 
relates to programs for controlling such printing appara- 
tuses. 

Background Art 

[0002] Inkjet printers that perform printing by intermit- 
tently ejecting ink are known as printing apparatuses for 
printing images onto various types of media to be print- 
ed, including paper, cloth, and film. In such Inkjet print- 
ers, printing is carried out by alternately repeating a 
process of moving the paper in the carrying direction 
and positioning it, and a process of ejecting ink from noz- 
zles while moving the nozzles in the scanning direction. 
[0003] In such Inkjet printers, the paper is moved in 
the carrying direction while the edges of the paper are 
guided by guides. However, since there may be manu- 
facturing errors in the position at which the guides are 
provided, there are individual differences for every print- 
er. Therefore, there has been a possibility that the print 
start position will differ for each printer. 
[0004] Accordingly, it has been suggested to provide 
a paper width sensor on the printer and determine the 
print start position in accordance with the result that is 
output by this paper width sensor. 
[0005] In this case, the paper width sensor may be 
mounted on a carriage for moving the nozzles. The print- 
er detects both edges of the paper with the paper width 
sensor before printing, and determines the print start po- 
sition in accordance with the results of detecting both 
edges. 

[0006] However, in such a method, it is necessary to 

move the carriage in the scanning direction and detect 
both edges of the paper before printing. That is to say, 
before printing, an operation to move the carriage is nec- 
essary and thus the time required for printing becomes 
lengthened. 

[0007] It is an object of the present invention to set 
the print start position to an appropriate position, as well 
as shorten the time required for printing. 

Disclosure of Invention 

[0008] The main aspect of the invention is a printing 
apparatus that fomns a row of dots from a print start po- 
sition in a scanning direction to print on a medium to be 
printed, comprising: a sensor that is capable of detecting 
an edge, in the scanning direction, of the medium to be 
printed, wherein the print start position is determined 
based on a result of detecting the edge of another me- 
dium to be printed. 

[0009] Other features of the present invention will be- 



come clear through the present specification and the de- 
scription in the accompanying drawings. 

Brief Description of Drawings 

[0010] 

Fig. 1 is an explanatory diagram of an overall con- 
figuration of an Inkjet printer of the present embod- 
iment. 

Fig. 2 is a diagram that schematically shows an area 
around a carriage of the Inkjet printer of the present 

embodiment. 

Fig. 3 is an explanatory diagram of an area around 
a carrying unitof the Inkjet printer of the present em- 
bodiment. 

Fig. 4 is a perspective view of the area around the 
carrying unit of the Inkjet printer of the present em- 
bodiment. 

Fig. 5 is an explanatory diagram showing the con- 
figuration of a linear encoder. 
Fig. 6A is a timing chart of wavefomns of output sig- 
nals when the CR motor 42 is rotating forward. 
Fig. 6B is a timing chart of waveforms of output sig- 
nals when the CR motor 42 is rotating in reverse. 
Fig. 7 is an explanatory diagram showing the ar- 
rangement of the nozzles. 

Fig. 8 is an explanatory diagram of a paper width 
sensor. 

Fig. 9 is an explanatory diagram showing the paper 
width sensor measuring at a plurality of locations in 
the scanning direction. 

Fig. 1 0 is a perspective view of the entire printer and 
a guide unit. 

Fig. 11 is a diagram for explaining a print start po- 
sition. 

Fig. 12A is an explanatory diagram of when a print- 
ing region is shifted to the right side of a piece of 
paper S. 

Fig. 12B is an explanatory diagram of when the 
printing region is shifted to the left side of the paper 
S. 

Fig. 13 is a flowchart of a calibration operation. 
Fig. 14 is a flowchart of a printing operation. 
Fig. 15 is an explanatory drawing showing the ex- 
ternal structure of a computer system. 
Fig. 1 6 is a block diagram showing the configuration 
of the computer system shown in Fig. 15. 
Fig, 17 is an explanatory diagram showing a user 
interface. 

Fig. 18 is an explanatory diagram of a format of print 
data. 

[001 1 ] A legend of the main reference numerals used 
in the drawings is shown below. 
[001 2] 1 0 paper carrying unit, 1 1 A paper insert open- 
ing, 118 roll paper insert opening, 13 paper supply roller, 
14 platen, 15 paper feed motor (PF motor), 16 paper 



15 



20 



25 



30 



35 



40 



45 



50 



Patent provided by Sughrue^lon, PLLC - http;//V/ww.sughrije,co5Ti 



3 



EP 1 531 055 A1 



4 



feed motor driver (PF motor driver), 17Apaperfeed roll- 
er, 1 73 paper discharge rollers, 1 8A and 1 8B free roll- 
ers, 20 ink ejection unit, 21 head, 22 head driver, 30 
cleaning unit, 31 pump device, 32 pump motor, 33 pump 
motor driver, 35 capping device, 40 carriage unit, 41 car- 
riage, 42 carriage motor (CR motor), 43 carriage motor 
driver (CR motor driver), 44 pulley, 45 timing belt, 46 
guide rail, 50 measuring instrument group, 51 linear en- 
coder, 51 1 linear scale, 51 2 detecting section, 51 2A light 
emitting diode, 51 2B collimator lens, 51 2C detection 
processing section, 51 2D photodiodes, 51 2E signal 
processing circuit, 51 2F comparators, 52 rotary encod- 
er, 53 paper detection sensor, 54 paper width sensor, 
60 control unit, 61 CPU, 62 timer, 63 interface section, 
64 ASIC, 65 memory, 66 DC controller, 67 host compu- 
ter, 80 guide unit, 81 fixed guide, 82 movable guide 

Best Mode for Carrying Out the Invention 

[0013] At least the following matters will be made 
clear by the present specification and the description of 
the accompanying drawings, 

[0014] A printing apparatus that forms a row of dots 
from a print start position in a scanning direction to print 
on a medium to be printed, comprises: a sensor that is 
capable of detecting an edge, in the scanning direction, 
of the medium to be printed, wherein the print start po- 
sition is determined based on a result of detecting the 
edge of another medium to be printed. With such a print- 
ing apparatus, it is possible to provide the print start po- 
sition at an appropriate position, as well as to shorten 
the time required for printing. 

[0015] In the printing apparatus, it is desirable that the 
result of detecting the edge of the other medium to be 
printed is stored; and that when printing on the medium 
to be printed, the stored detection result is read out, and 
the print start position is determined based on that de- 
tection result. With such a printing apparatus, the print 
start position is determined based on stored information, 
and thus it is not necessary to detect the edge every 
time printing is performed, and time required for printing 
can be shortened. 

[0016] In the printing apparatus, it is desirable that the 
sensor is provided on a carriage that is movable in the 
scanning direction. It is also preferable that the print 
start position is determined based on information about 
a position of the carriage for when the sensor detected 
the edge of the other medium to be printed. It is also 
preferable that the position of the carriage is detected 
using an encoder. With such a printing apparatus, it is 
possible to detect the position of the edge of the medium 
to be printed based on the position of the carriage. 
[0017] In the printing apparatus, it is desirable that the 
infomnation about the position of the carriage for when 
the sensor detected the edge of the other medium to be 
printed is stored; that when printing on the medium to 
be printed, the information about the position of the car- 
riage that has been stored is read out; and that the print 



start position is determined based on the information 
about the position of the carriage that has been read 
out. With such a printing apparatus, the print start posi- 
tion is determined based on the stored carriage position, 
5 and thus it is not necessary to detect the position of the 
edge every time printing is performed, and time required 
for printing can be shortened. 

[0018] In the printing apparatus, it is desirable that in- 
formation about a relative positional relationship be- 

10 tween the edge of the medium to be printed andtheprint 
start position is obtained; and that the print start position 
is determined based on this information and the result 
of detecting the edge, Furthermore, it is preferable that 
the information about the relative positional relationship 
15 between the edge of the medium to be printed and the 
print start position is information about a blank space 
that is to be fonned on the medium to be printed. 
[0019] In the printing apparatus, it is desirable that in- 
formation about the medium to be printed is obtained; 
20 and that the print start position is determined based on 
the information about the medium to be printed and the 
result of detecting the edge. It is also preferable that the 
information about the medium to be printed is informa- 
tion about a width of the medium to be printed. 
25 [0020] Furthermore, in the printing apparatus, it is 
preferablethatprinting is carried out on an entire surface 
of the medium to be printed; and that the print start po- 
sition is a position in the scanning direction that is out- 
side of or on the edge of the medium to be printed. 
30 [0021 ] With such a printing apparatus, when perform- 
ing so-called borderless printing, it is possible to provide 
the print start position at an appropriate position as well 
as to shorten the time required for printing. 
[0022] A printing apparatus that forms a row of dots 
35 from a print start position in a scanning direction to print 
on a medium to be printed, comprises: a sensor that is 
capable of detecting an edge, in the scanning direction, 
of the medium to be printed; wherein the sensor is pro- 
vided on a carriage that is movable in the scanning di- 
40 rection; wherein a position of the carriage is detected 
using an encoder; wherein information about the posi- 
tion of the carriage for when the edge of the other me- 
dium to be printed was detected is stored; wherein at 
least one of information about a width of the medium to 
45 be printed and information about a blank space that is 
to be formed on the medium to be printed is obtained; 
wherein when printing on the medium to be printed, the 
information about the position of the carriage is read out; 
and wherein the print start position is determined based 
50 on the information about the position of the carriage, and 
at least one of the information about the width of the 
medium to be printed and the information about the 
blank space that is to be formed on the medium to be 
printed. With such a printing apparatus, it is possible to 
55 provide the print start position at an appropriate position 
as well as to shorten the time required for printing. 
[0023] Furthermore, a program causes a printing ap- 
paratus that forms a row of dots from a print start position 
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in a scanning direction to print on a mediunn to be print- 
ed, to achieve: a function of detecting an edge, in the 
scanning direction, of the nnedium to be printed; and a 
function of determining the print start position based on 
a result of detecting the edge of another mediunn to be 
printed. With such a program, it is possible to control the 
printing apparatus such that it provides the print start 
position at an appropriate position, as well as shortens 
the time required for printing. 

[0024] Furthermore, it is also possible to provide a 
computer-readable storage medium containing codes 
for causing a printing apparatus that forms a row of dots 
from a print start position in a scanning direction to print 
on a medium to be printed, to achieve: a function of de- 
tecting an edge, in the scanning direction, of the medium 
to be printed; and a function of detemnining the print start 
position based on a result of detecting the edge of an- 
other medium to be printed. 

[0025] Furthermore, a printing method for printing on 
a medium to be printed, comprises: a step of detecting 
an edge, in a scanning direction, of another medium to 
be printed; a step of determining a print start position 
based on a result of detecting the edge of the other me- 
dium to be printed; and a step of ejecting ink droplets, 
in the scanning direction, from the determined print start 
position to print on a medium to be printed that is differ- 
ent from the other medium to be printed. 
[0026] Furthermore, a computer system comprises a 
main computer unit and a printing apparatus, forms a 
row of dots from a print start position in a scanning di- 
rection to print on a medium to be printed, and is pro- 
vided with a sensor that is capable of detecting an edge, 
in the scanning direction, of the medium to be printed, 
wherein the print start position is determined based on 
a result of detecting the edge of another medium to be 
printed. With such a computer system, it is possible to 
providethe print start position at an appropriate position, 
as well as to shorten the time required for printing. 

=== Overview of Printing Apparatus (lnl<jet Printer) === 

<Regarding the Configuration of the Inkjet Printer> 

[0027] An overview of an Inkjet printer serving as an 
example of a printing apparatus is described with refer- 
ence to Fig. 1, Fig. 2, Fig. 3, and Fig. 4. It should be 
noted that Fig. 1 is an explanatory diagram of the overall 
configuration of an Inkjet printer of the present embodi- 
ment. Fig. 2 is a schematic diagram of an area around 
the carriage of the Inkjet printer of the present embodi- 
ment. Fig. 3 is an explanatory diagram of an area around 
the carrying unit of the Inkjet printer of the present em- 
bodiment. Fig. 4 is a perspective view of an area around 
the carrying unit of the Inkjet printer of the present em- 
bodiment. 

[0028] The Inkjet printer of the present embodiment 

has a paper carrying unit 10, an ink ejection unit 20, a 
cleaning unit 30, a carriage unit 40, a measuring instru- 



ment group 50, and a control unit 60. 
[0029] The paper carrying unit 1 0 is for feeding paper, 
which is an example of a medium to be printed, into a 
printable position and making the paper move in a pre- 
5 determined direction (the direction perpendicular to the 
paper face in Fig. 1 (hereinafter, this is referred to as the 
paper carrying direction)) by a predetermined move- 
ment amount during printing. In other words, the paper 
carrying unit 10 functions as a carrying mechanism for 
carrying paper. The paper carrying unit 10 has a paper 
insert opening 11 A and a roll paper insert opening 11 B, 
a paper supply motor (not shown), a paper supply roller 
13, a platen 14, apaperfeed motor (hereinafter, referred 
to as "PF motor") 15, a paper feed motor driver (herein- 
after, referred to as "PF motor driver") 16, a paper feed 
roller 1 7 A and paper discharge rollers 1 7B, and free roll- 
ers 1 8A and free rollers 1 8B. However, the paper carry- 
ing unit 10 does not necessarily have to include all of 
these structural elements in order to function as a car- 
rying mechanism. 

[0030] The paper insert opening 1 1 A is where paper, 
which is the medium to be printed, is inserted. The roll 
paper insert opening 1 1 B is where roll paper is inserted. 
The paper supply motor (not shown) is a motor for car- 
rying the paper that has been inserted into the paper 
insert opening 1 1 A into the printer, and is constituted by 
a pulse motor. The paper supply roller 13 is a roller for 
automatically carrying the paper that has been inserted 
into the paper insert opening 11 A into the printer, and is 
driven by the paper supply motor 1 2. The paper supply 
roller 13 has a transverse cross-sectional shape that is 
substantially the shape of the letter D. The peripheral 
length of a circumference section of the paper supply 
roller 13 is set longer than the carrying distance to the 
PF motor 15, so that using this circumference section 
the medium to be printed can be carried up to the PF 
motor 15. It should be noted that a plurality of media to 
be printed are kept from being supplied at one time by 
the rotational drive force of the paper supply roller 13 
and the frictional resistance of separating pads (not 
shown). The sequence through which the medium to be 
printed is carried is described in detail later. 
[0031] The platen 14 supports the paper S during 
printing. The PF motor 15 is a motor for feeding paper 
which is an example of a medium to be printed, in the 
paper carrying direction, and is constituted by a DC mo- 
tor. The PF motor driver 16 is for driving the PF motor 
15. The paper feed roller 1 7A is a roller for feeding the 
paper S that has been carried into the printer by the pa- 
per supply roller 13 to a printable region, and is driven 
by the PF motor 15. The free rollers 18A are provided 
in a position that is in opposition to the paper feed roller 
1 7A, and push the paper S toward the paper feed roller 
1 7A by sandwiching the paper S between them and the 
paper feed roller 17A. 

[0032] The paper discharge rollers 1 7B are rollers for 

discharging the paper S for which printing has finished 
to outside the printer. The paper discharge rollers 17B 
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are driven by the PF motor 1 5 through a gear wheel that 
is not shown in the drawings. The free rollers 18B are 
provided in a position that is in opposition to the paper 
discharge rollers 1 7B, and push the paper S toward the 
paper discharge rollers 1 73 by sandwiching the paper 
S between thenn and the paper discharge rollers 17B. 
[0033] The inl< ejection unit 20 is for ejecting inic onto 
paper, which is an example of the medium to be printed. 
The ink ejection unit 20 has a head 21 and a head driver 
22. The head 21 has a plurality of nozzles, which are ink 
ejection sections, and ejects ink intermittently from each 
of the nozzles. The head driver 22 is for driving the head 
21 so that ink is ejected intermittently from the head. 
[0034] The cleaning unit 30 is for preventing the noz- 
zles of the head 21 from becoming clogged. The clean- 
ing unit 30 has a pump device 31 and a capping device 
35. The pump device is for extracting ink from the noz- 
zles in order to prevent the nozzles of the head 21 from 
becoming clogged, and has a pump motor 32 and a 
pump motor driver 33. The pump motor 32 sucks out ink 
from the nozzles of the head 21 . The pump motor driver 
33 drives the pump motor 32. The capping device 35 is 
for sealing the nozzles of the head 21 when printing is 
not being performed (during standby) so that the noz- 
zles of the head 21 are kept from clogging. 
[0035] The carriage unit 40 is for making the head 21 
scan and move in a predetermined direction (in Fig. 1, 
the left and right direction of the paper face (hereinafter, 
this is referred to as the scanning direction)). The car- 
riage unit 40 has a carriage 41 , a carriage motor (here- 
inafter, referred to as CR motor) 42, a carriage motor 
driver (hereinafter, referred to as CR motor driver) 43, a 
pulley 44, a timing belt 45, and a guide rail 46. The car- 
riage 41 is movable in the scanning direction, and the 
head 21 is fastened to it (thus, the nozzles of the head 
21 intermittently eject ink as they are moved in the scan- 
ning direction). The carriage 41 also removably holds 
ink cartridges 48 that contain ink. The CR motor 42 is a 
motor for moving the carriage in the scanning direction, 
and is constituted by a DC motor. The CR motor driver 
43 is for driving the CR motor 42. The pulley 44 is at- 
tached to the rotation shaft of the CR motor 42. The tim- 
ing belt 45 is driven by the pulley 44. The guide rail 46 
is for guiding the carriage 41 in the scanning direction. 
[0036] The measuring instrument group 50 includes 
a linear encoder 51 , a rotary encoder 52, a paper detec- 
tion sensor 53, and a paper width sensor 54. The linear 
encoder 51 is for detecting the position of the carriage 
41 . The rotary encoder 52 is for detecting the amount of 
rotation of the paper feed roller 1 7A. It should be noted 
that the configuration, for example, of the encoders is 
discussed later. The paper detection sensor 53 is for de- 
tecting the position of the front end of the paper to be 
printed. The paper detection sensor 53 is provided in a 
position where it can detect the position of the front end 
of the paper as the paper is being carried toward the 
paper feed roller 17A by the paper supply roller 13. It 
should be noted that the paper detection sensor 53 is a 



mechanical sensor that detects the front end of the pa- 
per through a mechanical mechanism, More specifical- 
ly, the paper detection sensor 53 has a lever that can 
be rotated in the paper carrying direction, and this lever 
5 is arranged so that it protrudes into the path over which 
the paper is carried. In this way, the front end of the pa- 
per comes into contact with the lever and the lever is 
rotated, and thus the paper detection sensor 53 detects 
the position of the front end of the paper by detecting 
the movement of the lever. The paper width sensor 54 
is attached to the carriage 41 . The paper width sensor 
54 is an optical sensor having a light-emitting section 
541 and a light-receiving section 543, and detects 
whether the paper is present or not at the position of the 
paper width sensor 54 by detecting light that is reflected 
by the paper. The paper width sensor 54 detects the po- 
sitions of the edges of the paper while being moved by 
the carriage 41 , so as to detect the width of the paper. 
The paper width sensor 54 can detect the front end of 
the paper according to the position of the carriage 41 . 
The paper width sensor 54 is an optical sensor, and thus 
detects positions with higher precision than the paper 
detection sensor 53, 

[0037] The control unit 60 is for carrying out control of 
the printer. The control unit 60 has a CPU 61, a timer 
62, an interface section 63, an ASIC 64, a memory 65, 
and a DC controller 66. The CPU 61 is for carrying out 
the overall control of the printer, and sends control com- 
mands to the DC controller 66, the PF motor driver 16, 
the CR motor driver 43, the pump motor driver 32, and 
the head driver 22. The timer 62 periodically generates 
interrupt signals with respect to the CPU 61 . The inter- 
face section 63 exchanges data with a host computer 
67 provided outside the printer. The ASIC 64 controls 
the print resolution and the drive waveforms of the head, 
for example, based on print information sent from the 
host computer 67 through the interface section 63. The 
memory 65 is for reserving an area for storing the pro- 
grams for the ASIC 64 and the CPU 61 and a work area, 
for instance, and has storage means such as a RAM or 
an EEPROM, The DC controller 66 controls the PF mo- 
tor driver 1 6 and the CR motor driver 43 based on control 
commands sent from the CPU 61 and the output from 
the measuring instrument group 50. 

<Regarding the Configuration of the Encoders> 

[0038] Fig. 5 is an explanatory diagram of the linear 
encoder 51 . 

[0039] The linear encoder 51 is for detecting the po- 
sition of the carriage 41 , and has a linear scale 511 and 

a detecting section 512. 

[0040] The linear scale 51 1 is provided with slits at a 
predetermined spacing (for example, every 1/180 inch 
(1 inch equals 2.54 cm)), and is fastened to the body of 
the printer. 

[0041] The detecting section 51 2 is provided in oppo- 
sition to the linear scale 511 , and is on the carriage 41 
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side. The detecting section 512 Inas a liglit-ennitting di- 
ode 51 2A, a collinnator lens 51 2B, and a detection 
processing section 51 2C. The detection processing 
section 51 2C is provided with a plurality (for instance, 
four) photodiodes 51 2D, a signal processing circuit 
512E, and two connparators 512Fa and 512Fb. 
[0042] The light-ennitting diode 51 2A ennits light when 
a voltage Vcc is applied to it via resistors on both sides, 
and this light is incident on the collimator lens. The col- 
limator lens 51 2B turns the light that is emitted from the 
light-emitting diode 51 2A into parallel light, and irradi- 
ates the parallel light on the linearscale 51 1 . The parallel 
light that passes through the slits provided in the linear 
scale then passes through stationary slits (not shown) 
and is incident on the photodiodes 51 2D. The photodi- 
odes 51 2D convert the incident light into electric signals. 
The electric signals that are outputf rom the photodiodes 
are compared in the comparators 512Fa and 512Fb, 
and the results of these comparisons are output as puls- 
es. Then, the pulse ENC-A and the pulse ENC-B that 
are output from the comparators 512Fa and 512Fb be- 
come the output of the linear encoder 51 . 
[0043] Fig. 6A and Fig. 6B are timing charts showing 
two types of output signal waveforms of the linear en- 
coder 51 , and more specifically, Fig. 6A is a timing chart 
of the output signal waveform when the CR motor 42 is 
rotating forward, and Fig. 6B is a timing chart of the out- 
put signal when the CR motor 42 is rotating in reverse. 
[0044] As shown in Fig. 6A and Fig. 6B, the phases 
of the pulse ENC-A and the pulse ENC-B are misaligned 
by 90 degrees both when the CR motor 42 is rotating 
forward and when it is rotating in reverse. When the CR 
motor 42 is rotating forward, that is, when the carriage 
41 is moving in the main-scanning direction, then, as 
shown in Fig. 6A, the phase of the pulse ENC-A leads 
the phase of the pulse ENC-B by 90 degrees. On the 
other hand, when the CR motor 42 is rotating in reverse, 
then, as shown in Fig. 6B,the phase of the pulse ENC-A 
trails the phase of the pulse ENC-B by 90 degrees. A 
single period T of the pulses is equivalent to the time 
during which the carriage 41 is moved by the spacing of 
a slit in the linear scale 511 (for example, by 1/1 80 inch 
(1 inch equals 2.54 cm)). 

[0045] The position of the carriage 41 is detected as 
follows. First, the rising edge or the falling edge of either 
the pulse ENC-A or ENC-B is detected, and the number 
of detected edges is counted. The position of the car- 
riage 41 is calculated based on the counted number. As 
regards the counted number, when the CR motor 42 is 
rotating forward, a "+1 " is added for each detected edge, 
and when the CR motor 42 is rotating in reverse, a "-1 " 
is added for each detected edge. Since the period of the 
pulses ENC is equal to the slit spacing of the linear scale 
511, the amount that the carriage 41 has moved from a 
position where the count number is "0" can be found by 
multiplying the counted number by the slit spacing. In 
other words, the resolution of the linear encoder 51 in 
this case is the slit spacing of the linear scale 51 1 . It is 



also possible to detect the position of the carriage 41 
using both the pulse ENC-A and the pulse ENC-B. The 
periods of the pulse ENC-A and the pulse ENC-B are 
equal to the slit spacing of the linear scale 511 , and the 
5 phases of the pulses ENC-A and ENC-B are misaligned 
by 90 degrees, so that if the rising edges and the falling 
edges of the pulses are detected and the number of de- 
tected edges is counted, then a counted number of "1" 
corresponds to 1/4 of the slit spacing of the linear scale 
511. Therefore, by multiplying the counted number by 
1/4 of the slit spacing, the amount that the carriage 41 
has moved from a position where the count number is 
"0" can be found. That is, the resolution of the linear en- 
coder 51 in this case is 1/4 the slit spacing of the linear 
scale 511 . 

[0046] The velocity Vc of the carriage 41 is detected 
as follows. First, the rising edges or the falling edges of 
eitherthe pulse ENC-A or ENC-B are detected. Thetime 
interval between edges of the pulses is counted with a 
timer counter. The period T (T=T1 , T2, ...) is obtained 
from the value that is counted. If X (lambda) is the slit 
spacing of the linear scale 51 1 , then the velocity of the 
carriage can be sequentially obtained as X/T. It is also 
possible to detect the velocity of the carriage 41 using 
both the pulse ENC-A and the pulse ENC-B. By detect- 
ing the rising edges and the falling edges of the pulses, 
the time interval between edges, which corresponds to 
1/4 of the slit spacing of the linear scale 511, is counted 
by the timer counter. The period T (T=T1 , T2, ...) is ob- 
tained from the value that is counted. If X is the slit spac- 
ing of the linear scale 511 then the velocity Vc of the 
carriage can be found sequentially as Vc = X/{4T). 
[0047] It should be noted that the rotary encoder 52 
has substantially the same configuration as the linear 
encoder 51 , except that a rotation disk 521 that rotates 
in accordance with rotation of the paper feed roller 17A 
is used in place of the linear scale 511 that is provided 
on the body of the printer, and that a detecting section 
522 that is provided on the body of the printer is used in 
place of the detecting section 512 that is provided on 
the carriage 41 (see Fig. 4). 

[0048] It should be noted that what the rotary encoder 
52 directly detects is the rotation amount of the paper 
feed roller 1 7A, and it is not the carry amount of the pa- 
per. When the paper feed roller 1 7A is rotated to carry 
the paper, a carry error occurs due to slippage between 
the paper feed roller 1 7A and the paper Consequently 
the rotary encoder 52 cannot directly detect the carry 
error of the carry amount of the paper. Accordingly, a 
table that expresses the relationship between the rota- 
tion amount detected by the rotary encoder 52 and the 
carry error is created and stored in the memory 65 of 
the control unit 60. Then, the table is referenced based 
on the results detected by the rotary encoder, and the 
carry error is thereby detected. This table is not limited 
to expressing the relationship between the rotation 
amount and the carry error, and may also be a table that 
expresses the relationship between the number of times 
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of carries, for example, and the carry error. Also, be- 
cause slippage differs depending on tine characteristics 
of the paper, it is also possible to create a plurality of 
tables corresponding to the paper characteristics and to 
store these in the nnennory 65. 

<Regarding the Configuration of the Nozzles> 

[0049] Fig. 7 is an explanatory diagrann showing the 
arrangennent of the nozzles in the lower surface of the 
head 21 . In the lower surface of the head 21 there are 
formed a dark black ink nozzle group KD, a light black 
ink nozzle group KL, a dark cyan ink nozzle group CD, 
a light cyan ink nozzle group CL, a dark magenta ink 
nozzle group MD, a light magenta nozzle group ML, and 
a yellow ink nozzle group YD. Each nozzle group is pro- 
vided with a plurality (in the present embodiment, n piec- 
es) of nozzles, which are ejection openings for ejecting 
the respective colors of ink. It should be noted that the 
first alphabet letter in the reference characters indicating 
the nozzle groups represents the ink color, whereas the 
accompanying letter "D" means that the ink has a rela- 
tively high darkness and the accompanying letter "L" 
means that the ink has a relatively low darkness. 
[0050] The plurality of nozzles of the nozzle groups 
are arranged at a constant spacing (nozzle pitch: k-D) 
in the paper carrying direction. Here, D is the minimum 
dot pitch in the paper carrying direction (that is, the spac- 
ing at the highest resolution of the dots formed on the 
paper S). Also, k is an integer of 1 or more. 
[0051 ] The nozzles of the nozzle groups are assigned 
numbers that become smaller toward the downstream 
side (#1 to #n). Also, as regards their positions in the 
paper carrying direction, the nozzles of each nozzle 
group are provided so that they are positioned between 
the nozzles of adjacent nozzle groups. For example, the 
first nozzle #1 of the light black ink nozzle group KL is 
provided between the first nozzle #1 and the second 
nozzle #2 of the dark black ink nozzle group KD, as re- 
gards its position in the paper carrying direction. Further, 
the paper width sensor 54 is provided substantially in 
the same position as the n-th nozzle #n furthest down- 
stream, as regards its position in the paper carrying di- 
rection. Each nozzle is provided with a piezo element 
(not shown) as a drive element for driving the nozzle 
and making it eject ink droplets. 
[0052] During printing, the paper S is carried intermit- 
tently by the paper carrying unit 10 by a predetermined 
carry amount, and between these intermittent carries, 
the carriage 41 is moved in the main-scanning direction 
and ink droplets are ejected from the nozzles. 

=== Detecting the Edges of the Paper === 

[0053] In the present embodiment, the paper width 
sensor 54 detects the distance PG to the paper, and de- 
pending on the distance PG, detects the presence or 
absence of paper in the detection position. Then, by de- 



tecting the presence or absence of paper in the scan- 
ning direction, the paper width sensor 54 detects both 
edges of the paper to detect the width of the paper. 
[0054] Fig. 8 is an explanatory diagram of the paper 

5 width sensor 54 that detects the distance PG. It should 
be noted that as can be seen from the figure, the paper 
width sensor 54 functions as a gap sensor. 
[0055] In the figure, the paper width sensor 54 has a 
light-emitting section 541 and two light-receiving sec- 

10 tions (a first light-receiving section 543A and a second 
light-receiving section 543B). The light-emitting section 
541 contains a light emitting diode, and irradiates light 
onto the paper S, which is the medium to be printed. The 
first light-receiving section 543A has a light-receiving el- 

15 ement that outputs an electric signal that depends on 
the amount of light received. The second light-receiving 
section 543B has a light-receiving element, like the first 
light-receiving section 543A. The second light receiving 
element 543B is provided in a position further from the 

20 light-emitting section compared to the first light-receiv- 
ing section 543A. 

[0056] The light that is emitted from the light-emitting 
section 541 is incident on the paper S. The light that is 
incident on the paper S is reflected by the paper. The 
25 light that is reflected by the paper S is incident on the 
light-receiving elements. The light that is incident on the 
light-receiving elements is converted by the light-receiv- 
ing elements to electric signals that depend on the 
amount of light that is incident. 
30 [0057] If the paper S is on the platen 1 4, then the dis- 
tance PG is small. Consequently, the light that is reflect- 
ed by the paper S is principally incident on the first light- 
receiving section 543A, and only diffused light is incident 
on the second light-receiving section 543B. Conse- 
35 quently, the output signal of the first light-receiving sec- 
tion 543A becomes larger than the output signal from 
the second light-receiving section 543B. 
[0058] On the other hand, when the paper S is not on 
the platen 14, the distance PG is large. Consequently, 
40 the light that is reflected by the platen is principally inci- 
dent on the second light-receiving section 543B, and on- 
ly diffused light is incident on the first light-receiving sec- 
tion 543A. Consequently, the output signal of the second 
light-receiving section 543B becomes larger than the 
45 output signal from the first light-receiving section 543A. 
[0059] Consequently, if the relationship between the 
output signal ratios of the two light-receiving sections 
and the distance PG (or the presence or absence of pa- 
per) is determined in advance, then based on the ratio 
50 of the output signals of the light- receiving sections, it is 
possible to detect the presence or absence of paper at 
the detection position. In this case, information about 
the relationship between the ratio of the output signals 
of light-receiving sections and the distance PG (or the 
55 presence or absence of paper) can be stored in the 
memory 65 as a table. 

[0060] Fig. 9 is an explanatory diagram showing the 
paper width sensor 54 measuring the distance PG at a 
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plurality of locations in the scanning direction. In the fig- 
ure, identical structural components have been as- 
signed sanne reference numerals, and thus description 
thereof is omitted. 

[0061] In the figure, the paper width sensor 54 is pro- 
vided on the carriage 41 . Consequently, the paper width 
sensor 54 is capable of moving in the scanning direction 
when the carriage moves. Thus the paper width sensor 
54 can detect the distance PG at a plurality of locations 
in the scanning direction. 

[0062] On the other hand, the position of the carriage 
41 in the scanning direction can be detected by the lin- 
ear encoder 51 as noted above. That is to say, the po- 
sition at which the distance PG is measured by the paper 
width sensor 54 is detected by the linear encoder 51 . 
[0063] Thus, by detecting the position of the carriage 
for when the distance PG, which is detected by the pa- 
per width sensor 54, changes, it is possible to detect the 
edge of the paper. It should be noted that by detecting 
both edges of the paper, it is possible to detect the width 
of the paper. 

=== Guide Unit === 

[0064] Fig. 1 0 is a perspective view showing the over- 
all printer and a guide unit. 

[0065] In addition to the structural elements noted 
above, the printer 1 has a housing 3, an upper lid 5, an 
operation section 7 and a display section 9. The housing 
3 is a box containing the above noted structural ele- 
ments (for example, elements such as the paper carry- 
ing unit 1 0, the ink ejection unit 20, the cleaning unit 30, 
the carriage unit 40, the measuring instrument group 50 
and the control unit 60 and the like). The upper lid 5 is 
a lid that is capable of rotating in an open /close direction 
about a rotation shaft (not shown) provided on the hous- 
ing 3. When the upper lid 5 is opened, the paper carrying 
unit 10 and the carriage unit 40, for example, that are 
contained in the housing 3 can be seen. The upper lid 
5 is opened and closed at times such as when changing 
a cartridge or when the paper is jammed, for example. 
The operation section 7 is provided on the housing 3, 
and has buttons. By operating the buttons, the user can 
perform various settings of the printer 1 . The display 
section 9 is provided on the housing 3, and has lamps. 
It is possible to, for example, confirm the operations of 
the printer 1 in accordance with flashing of the lamps. It 
should be noted that the display section 9 may also be 
a liquid crystal display panel instead of lamps. 
[0066] A guide unit 80 is arranged to support the pos- 
ture of the paper when the paper S is supplied into the 
printerfrom the paper insert opening 1 1 A. The guide unit 
80 is provided with afixed guide 81 and a movable guide 
82. The fixed guide 81 is mounted integrally with the 
body of the printer, and has a guide face that is perpen- 
dicular to the scanning direction. When the paper S is 
supplied from the paper insert opening 11 A, the fixed 
guide 81 contacts the side edge of the paper with the 



guide face, and when the paper is carried, it guides the 
papers in the carrying direction. The movable guide 82 
is provided such that it is capable of moving in the scan- 
ning direction with respect to the body of the printer, and 

5 has a guide face that is perpendicular to the scanning 
direction. It is possible to change the position of the mov- 
able guide 82 in the scanning direction so as to be able 
to set paper of various sizes. One edge of the paper is 
made to contact the fixed guide, and the other edge of 

10 the paper is made to contact the movable guide 82. By 
confining the edges of the paper with the fixed guide and 
the movable guide, it is possible to suppress skewing of 
the paper when the paper is being supplied. 

15 === Detemnining the Print Start Position === 

<Regarding the Print Start Position> 

[0067] Fig. 11 is a diagram for describing the print start 
20 position. In this figure, structural elements that have al- 
ready been described are assigned identical reference 
numerals, and thus description thereof is omitted. It 
should be noted that in the figure, the edges of the paper 
S are confined by the fixed guide 81 and the movable 
25 guide 83, andthe paper is supplied whileskewing issup- 
pressed. 

[0068] In the figure, "standby position" is the position 
at which the carriage 41 waits when it is not printing, and 
is referred to as the so-called "home position". The cap- 
so ping device 35 is provided in the vicinity of this position. 
When the carriage 41 is in the standby position when it 
is not printing, the capping device 35 seals the nozzles 
of the head 21 and prevents the nozzles from clogging. 
Then, when the carriage 41 that is in the standby posi- 
35 tion receives a print command, it starts to move in the 
scanning direction toward the printing region. 
[0069] A "printable position" is a position at which the 
nozzles of the head 21 are capable of ejecting ink. How- 
ever, if, for example, the nozzles start ejecting ink when 
40 the carriage 41 is at the printable position; then the ink 
will land on the platen 14 and soil the platen because 
there is no paper below the nozzles. If the carriage 41 
moves in the scanning direction when the carriage 41 is 
at the printable position, then pulse signals are output 
45 from the linear encoder51 . Consequently when the car- 
riage 41 is on the printing region side of the printable 
position (in the figure, the side to the left of the printable 
position), the control unit 60 can detect the amount that 
the carriage has moved from the printable position, 
50 based on the output signal of the linear encoder 51 . It 
should be noted that when the carriage moves a prede- 
termined amount in the scanning direction, a pulse sig- 
nal is output from the linear encoder 51 , and thus the 
control unit 60 is able to detect the position of the car- 
55 riage 41 in the scanning direction in accordance with the 
count of the pulse signals from the linear encoder 51 . 
[0070] A "print start position" is a position at which the 
nozzles of the head 21 start to eject ink, and is a position 
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that can be changed depending on the print mode. The 
figure shows a method in which printing is performed 
leaving 3 mm of blank space from the edge of the paper 
S. The print start position is determined by counting the 
pulse signals output from the linear encoder 51 . In the 
figure, the number of pulses that correspond to a move- 
ment amount X from the printable position is counted. It 
should be noted that the movement amount X is a value 
that is set in each printer so as to give a predetermined 
amount of blank space (3 mm) when printing. Setting of 
the movement amount X is described below. 
[0071] A "print end position" is a position at which the 
nozzles of the head 21 stop ejecting ink, and is a position 
that can be changed depending on the print mode. The 
figure shows a method in which printing is performed 
leaving 3 mm of blank space from the edge of the paper 
S. Consequently, the width of the region that is printed 
on the paper S is a value that is 6 mm less than a width 
PW of the paper (PW - 6 mm). 

[0072] It is desirable that the region that is printed on 
the paper S has equal blank space on its left and right 
side. On the other hand, when printing is perfonned 
such that the paper width sensor 34 first detects the po- 
sitions of both edges of the paper and then determines 
equal blank spaces on the left and right, an operation 
for detecting the position of both edges of the paper be- 
comes necessary, and thus, the print operation is de- 
layed. 

[0073] Thus, in the printer of the present embodiment, 
the result of detecting the positions of both edges of the 
paper is not used when starting printing, but rather, print- 
ing is started when the carriage is moved by a predeter- 
mined movement amount X from the printable position. 
Thus, the operation of detecting the position of both edg- 
es of the paper when starting printing is not required, 
and thus it is possible to start the printing operation at 
an earlier timing. 

[0074] However, if the distance between the printable 

position and the print start position is fixed for all print- 
ers, then as described below, a shift may occur in the 
printing position, and the blank space on the left and 
right may become unequal. 

[0075] For example, when the fixed guide 81 is 
mounted to the left of an ideal mounting position be- 
cause of a mounting error of the fixed guide, the printing 
region will be shifted to the right side of the paper S as 
shown in Fig. 12A, and it is not possible to form equal 
blank space. Alternatively if the printable position is po- 
sitioned to the right side due to a mounting error of the 
linear encoder, then the printing region will also be shift- 
ed to the right side of the paper S. 
[0076] Furthermore, for example, when the fixed 
guide 81 is mounted to the right of an ideal mounting 
position because of a mounting error of the fixed guide, 
the printing region will be shifted to the left side of the 
paper S as shown in Fig. 12B, and it is not possible to 
form equal blank space. Alternatively, if the printable po- 
sition is positioned to the left side due to a mounting error 



of the linear encoder, then the printing region will also 
be shifted to the left side of the paper S. 
[0077] Consequently, in order to position the printing 
region in the center of the paper S such that the blank 

5 space on the left and right becomes equal, it is neces- 
sary to alter the distance X between the printable posi- 
tion and the print start position for each printer. 
[0078] Thus, in the present embodiment, in order to 
determine the print start position for each printer, a cal- 

10 ibration operation is performed according to the se- 
quence given below. 

<Calibration Operation> 

15 [0079] Fig. 13 is a flowchart of the calibration opera- 
tion. The calibration operation is performed either before 
the printer is shipped from the factory, or when the user 
instructs the printer to perform calibration. It should be 
noted that the calibration operation is controlled by the 

20 control unit 60 of the printer. 

[0080] First, the printer receives a calibration com- 
mand (S1 01), This command is sent to the printer in ac- 
cordance with a signal from the main computer unit, or 
as a signal input from the operation section 7. It should 

25 be noted that at this time, the carriage 41 is usually in 
the standby position. 

[0081] Next, the CR motor is driven to move the car- 
riage in the scanning direction (S102). Then, the car- 
riage 41 moves from the standby position to the printa- 

30 ble position. 

[0082] When the carriage 41 arrives at the printable 
position, the linear encoder 51 starts to output pulse sig- 
nals in accordance with the movement of the carriage, 
and thus the number of pulses is counted (SI 03). It 

35 should be noted that the number of pulses that are 
counted is information about the movement amount by 
which the carriage has moved from the printable posi- 
tion. After the carriage 41 passes the printable position, 
it continues to move toward the printing region. 

40 [0083] When the carriage moves further from the 
printable position, the paper width sensor 54 detects the 
edge of the paper (8104). That is to say, at first, the pa- 
per width sensor 54 outputs a signal indicating the pres- 
ence of the platen 14, but after this it outputs a signal 

45 indicating the presence of paper, and thus when the out- 
put signal changes, that position is detected as the po- 
sition of the edge of the paper. 

[0084] Lastly, the printer stores the value of the count 
for when the edge of the paperwas detected in the EEP- 

50 ROM of the memory 65 as a correction value (SI 05). 
[0085] The correction value stored in the memory 65 
is the number of pulses corresponding to the distance 
from the printable position to the edge of the paper. This 
correction value is a value that differs for each printer 

55 depending on manufacturing errors of the printer. 

[0086] For example, when the fixed guide 81 is 
mounted to the left side of an ideal mounting position, 
the correction value becomes large. Furthermore, when 



Patent provided by Sughrue^lon, PLLC - http;//V/ww.sughrije,co5Ti 



17 



EP 1 531 055 A1 



18 



the printable position is positioned to the right side be- 
cause of a nnounting error of the linear encoder, the cor- 
rection value is also large. 

[0087] Furthermore, for example, when the fixed 
guide 81 is mounted to the right side of an ideal mount- 
ing position, the correction value becomes small. Fur- 
thermore, when the printable position is positioned to 
the left side because of a mounting error of the linear 
encoder, the correction value is also small. 
[0088] Thus, with the present embodiment, even if 
manufacturing errors are present in each printer, it is 
possible to set the print start position in accordance with 
individual printer differences and to calibrate manufac- 
turing errors. 

[0089] Thus, as shown below, the printer of the 
present embodiment uses this correction value to cal- 
culate the distance X from the printable position to the 
print start position, and then prints on the paper. 

<Printing Operation> 

[0090] Fig. 14 is a flowchart of the printing operation, 

The printing operation described here is the printing op- 
eration of the first pass. Here, "pass" refers to one scan- 
ning movement of the nozzles (or the carriage, or the 
head) in the scanning direction. It should be noted that 
this printing operation is controlled by the control unit 60 
of the printer. 

[0091] First, the printer receives a print command 
(SI 01 ). This print command is triggered by a print signal 
that is transmitted from the main computer unit. 
[0092] Next, the printer determines the width of the 
blank space formed on the left and right of the paper 
(SI 02). The width of the blank space is usually half the 
value obtained by subtracting the width of the printing 
region from the paper width. Here, the paper width can 
be determined by obtaining information about the print- 
ing paper. Furthermore, as regards thewidth of the print- 
ing region, information about the width of the printing 
region is contained in the print signal transmitted from 
the main computer unit. It should be noted that when 
information about thewidth of the blank space is includ- 
ed in the print signal transmitted from the main computer 
unit, it is not necessary for the printer to determine the 
width of the blank space. 

[0093] Next, the printer calculates the number of puls- 
es of the linear encoder 51 , which corresponds to the 
width of the blank space (8103). For example, if the 
width of the blank space is 3 mm and the linear encoder 
51 outputs one pulse signal every 0.141 mm, the 
number of pulses that corresponds to a blank-space 
width of 3 mm is approximately 21 . 
[0094] Next, the printer reads out the stored correc- 
tion value (8204). Here, the "stored correction value" is 
the correction value that was determined in the above- 
noted calibration operation. Thus, this correction value, 
as noted above, is the number of pulses that corre- 
sponds to the distance from the printable position to the 



edge of the paper. 

[0095] Next, the p rinter calculates the distance X from 
the printable position to the print start position (8205). 
The distance X from the printable position to the print 
5 Start position may be the sum of adding the correction 
value and the number of pulses corresponding to the 
width of the blank space. That is to say, by calculating 
the distance X, the print start position is determined. 
[0096] Next, the printer drives the CR motor to move 
the carriage in the scanning direction (8206). Thus the 
carriage 41 moves from the standby position toward the 
print start position. 

[0097] As the carriage 41 moves from the standby po- 
sition toward the print start position, the carriage 41 
passes the printable position. Then, when the carriage 
41 arrives at the printable position, the linear encoder 
51 starts to output pulse signals in accordance with the 
movement of the carriage, and thus the number of puls- 
es are counted (8207). It should be noted that the 
number of pulses corresponding to the distance X (i.e., 
the number of pulses which is the sum of the correction 
value and the number of pulses corresponding to the 
width of the blank space) can be decremented every 
time a pulse signal is output from the linear encoder 51 . 
[0098] When the number of counted pulses becomes 
the number of pulses corresponding to the distance X, 
the carriage has reached the print start position (8208). 
On this timing, the nozzles start to eject ink (8209). 
Thus, the print start position is set to a position that is 
located away from the edge of the paper by the width of 
the blank space that has been set. Further, when the 
carriage arrives at the print end position (8210), ejection 
of ink from the nozzles is ended. Thus, the print end po- 
sition is set to a position that is located away from the 
edge of the paper by the width of the blank space that 
has been set. That is to say, the width of the blank space 
on the left and right is arranged equally. 
[0099] It should be noted that when printing the next 
pass, the sequence of the printing operation is repeated 
in asimilarmanner. However, since the paperwidth sen- 
sor 54 is capable of detecting the position of both edges 
of the paper in the first pass, the print start position and 
the print end position in the second and subsequent 
passes may be determined based on the positions of 
the edges that have been detected. 
[0100] As described above, with the present embod- 
iment, since it is not necessary to detect both edges of 
the paper with the paper width sensor 54 every time 
printing is performed, it is possible to shorten the time 
required for printing. 

=== Configuration of Computer System Etc. === 

[0101] Next, an embodiment of a computer system, a 
computer program, and a storage medium storing the 
computer program are described with reference to the 
drawings. 

[0102] Fig. 15 is an explanatory drawing showing the 
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external structure of the computer system. A computer 
system 1000 is provided with a main computer unit 
1 1 02, a display device 1 1 04, a printer 1 1 06, an input de- 
vice 1108, and a reading device 1110. In this embodi- 
ment, the main computer unit 1102 is accommodated 
within a mini-tower type housing; however, this is not a 
limitation. A CRT (cathode ray tube), a plasma display, 
or a liquid crystal display device, for example, is gener- 
ally used as the display device 1 1 04, but there is no lim- 
itation to this. The printer 1106 is the printer described 
above. In this embodiment, the input device 1108 is a 
keyboard 1108A and a mouse 1108B, but there Is no 
limitation to these. In this embodiment, a flexible disk 
drive device 1 1 1 0A and a CD-ROM drive device 1 11 OB 
are used as the reading device 1110, but it is not limited 
to these, and it may also be other types of devices such 
as a MO (magnet optical) disk drive device or a DVD 
(digital versatile disk), for example. 
[01 03] Fig. 1 6 is a block diagram showing the config- 
uration of the computer system shown In Fig. 15. An In- 
ternal memory 1202 such as a RAM Is provided Inside 
the housing accommodating the main computer unit 
1 1 02, and also an external memory such as a hard disk 
drive unit 1204 is provided. 

[01 04] A computer program for controlling the opera- 
tion of the above printer can be downloaded onto the 
computer 1000, for example, connected to the printer 
1106 via a communications line such as the Internet, 
and It can also be stored on a computer-readable stor- 
age medium and distributed, for example. Various types 
of storage media can be used as this storage medium, 
including flexible disks FDs, CD-ROMs, DVD-ROMs, 
magneto optical disks MOs, hard disks, and memories. 
It should be noted that information stored on such stor- 
age media can be read by various types of reading de- 
vices 1110. 

[0105] Fig. 17 is an explanatory diagram showing a 
user interface of a printer driver displayed on the screen 
of the display device 1104 connected to the computer 
system. The user can use the input device 1108 to 
change the various settings of the printer driver. 
[0106] The user can select the print mode from this 
screen. For example, the user can select as the print 
mode a quick print mode or a fine print mode. From this 
screen the user can also select the dot spacing (resolu- 
tion) for printing. For example, from this screen the user 
can select 720 dpi or 360 dpi as the print resolution. 
[0107] Furthermore, the user can select the type of 
paper to printfrom this screen via the input device 1108. 
The main computer unit obtains the information about 
the type of paper from the input device 1 1 08. The Inter- 
nal memory 1202 stores a table that associates the in- 
formation about the type of paper and the information 
about the paper width. Based on this table, the main 
computer unit can obtain Information about the paper 
width from the information about the type of paper. Thus, 
when printing, the main computer unit transmits infor- 
mation about the paper width to the printer. It should be 



noted that the table that associates the information 
about the type of paper and the Information about the 
paper width may be stored in the memory 65 of the print- 
er. In this case, the main computer unit transmits Infor- 

5 mation about the type of paper to the printer, and the 
printer obtains, based on the table, the information 
about the paper width from the Information about the 
type of paper that was received. 
[0108] Furthermore, the user can instruct the printer 

10 to perform the calibration operation from this screen via 
the input device 1 1 08. When the main computer unit re- 
ceives an Instruction to perform the calibration operation 
from the input device 1108, it transmits a calibration 
command to the printer. Then , when the printer receives 

f5 the calibration command from the main computer unit, 
the printer performs the calibration operation as de- 
scribed above. It should be noted that although not 
shown in the diagram, buttons for instructing the printer 
to perform the calibration operation may be displayed 

20 on the screen. Thus, the calibration operation may be 
performed not only at the time of shipment from a fac- 
tory, but at any time desired by the user. 
[0109] Fig. 18 is an explanatory diagram of a format 
of print data supplied from the main computer unit 1 1 02 

25 to the printer 1106. The print data are generated from 
image information based on the settings of the printer 
driver. The print data have a print condition command 
group and pass command groups. The print condition 
command group includes a command for indicating the 

30 print resolution and a command for indicating the print 
direction (single direction/bidirectional), for example. 
The print command group for each pass includes a tar- 
get carry amount command CL and a pixel data com- 
mand CP. The pixel data command CP includes pixel 

35 data PD indicating the recording status for each pixel of 
the dots recorded in that pass. It should be noted that 
the various commands shown in the diagram each have 
a header section and a data section; however, here they 
are shown simplified. Also, these command groups are 

40 supplied intermittently command-by-command from the 
main computer unit side to the printer side. The print da- 
ta are not limited to this format, however. 
[0110] In the above description, an example was de- 
scribed in which the computer system is constituted by 

45 connecting the printer 1106 to the main computer unit 
1102, the display device 1104, the Input device 1108, 
and the reading device 1110; however, this is not a lim- 
itation. For example, the computer system can be made 
of the main computer unit 1 1 02 and the printer 1 1 06, or 

50 the computer system does not have to be provided with 
one of the display device 1104, the input device 1108, 
and the reading device 1110. It is also possible, for ex- 
ample, for the printer 1 1 06 to have some of the functions 
or mechanisms of the main computer unit 1 1 02, the dls- 

55 play device 1 1 04, the input device 1 1 08, and the reading 
device 1110. For example, the printer 1 1 06 may be con- 
figured so as to have an image processing section for 
carrying out image processing, a display section for car- 
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rying out various types of displays, and a recording me- 
dia attacliment/detachment section to and from which 
recording media storing image data captured by a digital 
camera or the like are inserted and talcen out. 
[0111] In the embodiment described above, it is also 
possible for the computer program for controlling the 
printer to be taken into the memory 65, which is a stor- 
age medium, of the control unit 60. The control unit 60 
may execute the computer program stored in the mem- 
ory 65 so as to achieve the operations of the printer in 
the embodiment described above. 
[0112] As an overall system, the computer system 
that is thus achieved is superior to conventional sys- 
tems. 

=== other Embodiments === 

[0113] The foregoing embodiment has been de- 
scribed focusing mainly on a printer. However, it goes 
without saying that the foregoing also includes the dis- 
closure of printing apparatuses, printing methods, pro- 
grams, storage media, computer systems, display 
screens, screen display methods, methods of manufac- 
turing printed material, recording apparatuses, and de- 
vices for ejecting liquids, for example. 
[0114] Also, a printer, for example, serving as an em- 
bodiment was described above. However, the foregoing 
embodiment is forthe purpose of elucidating the present 
invention and is not to be interpreted as limiting the 
present invention. The invention can of course be al- 
tered and improved without departing from the gist 
thereof and includes equivalents. In particular, the em- 
bodiments mentioned below are also included in the in- 
vention. 

<Regarding the Recording Apparatus> 

[0115] In the embodiment described above, a printer 

was described as the recording apparatus. This is not a 
limitation, however. For example, technology like that of 
the present embodiment can also be adopted for various 
types of recording apparatuses that use Inkjet technol- 
ogy, including color filter manufacturing devices, dyeing 
devices, fine processing devices, semiconductor man- 
ufacturing devices, surface processing devices, three- 
dimensional shape forming machines, liquid vaporizing 
devices, organic EL manufacturing devices (particularly 
macromolecular EL manufacturing devices), display 
manufacturing devices, film formation devices, and 
DNAchip manufacturing devices. Also, methods there- 
for and manufacturing methods thereof are within the 
scope of application. Even when the presenttechnology 
is adopted in these fields, the fact that liquid can be di- 
rectly ejected (written) to a target object allows a reduc- 
tion in material, process steps, and costs compared to 
conventional cases to be achieved. 



<Regarding the lnk> 

[0116] Since the foregoing embodiment was an em- 
bodiment of a printer, a dye ink or a pigment ink was 

5 ejected from the nozzles. However, the liquid that is 
ejected from the nozzles is not limited to such inks. For 
example, it is also possible to eject from the nozzles a 
liquid (including water) including metallic material, or- 
ganic material (particularly macromolecular material), 

10 magnetic material, conductive material, wiring material, 
film-formation material, electronic ink, machining liquid, 
and genetic solutions. A reduction in material, process 
steps, and costs can be achieved if such liquids are di- 
rectly ejected toward a target object. 

15 

<Regarding the Nozzles> 

[0117] In the foregoing embodiment, ink was ejected 
using piezoelectric elements. However, the method for 
20 ejecting liquid is not limited to this. Other methods, such 
as a method for generating bubbles in the nozzles 
through heat, may also be employed. 

<(1) Regarding Storing of the Correction Value> 

25 

[0118] With the embodiment described above, the 
correction value detected according to the calibration 
operation is the number of pulses (count value) of the 
pulse signal output from the encoder. However the cor- 

30 rection value is not limited to this. 

[0119] For example, the correction value may be a 
signal relating to the position of the carriage for when 
the paper width sensor detected the edge of the paper. 
That is to say, provided that the correction value ex- 

35 presses the position of the edge of the paper, it may be 
in other fonns. 

<(2) Regarding Storing of the Correction Value> 

40 [0120] With the embodiment described above, the 
correction value detected according to the calibration 
operation is stored in the memory 65 of the control unit 
60 of the printer. However, the location In which the cor- 
rection value is stored is not limited to this. For example, 

45 the correction value detected according to the calibra- 
tion operation may be stored in the memory of the main 
computer unit. In this case, the printer first receives the 
calibration command and performs the calibration oper- 
ation, and then automatically transmits, to the main 

50 computer unit, the correction value that has been de- 
tected. 

<Regarding the Blank Space> 

55 [0121] In the foregoing embodiment, when printing on 
the paper, a blank space of 3 mm is formed on the left 
and right. That is to say, in the foregoing embodiment, 
the edge of the paper and the print start position are 
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separated by 3 mm. However the relative positional re- 
lationship between the edge of the paper and the print 
start position is not limited to this. 
[0122] For example, it goes without saying that the 
width of the blank space may differ from 3 mm. 
[01 23] Furthermore, for example, the printing may al- 
so be printing performed on the entire surface of the pa- 
per, that is, printing in which no blank space is created, 
such as so-called borderless printing. Furthennore, if 
borderless printing is performed, then the print start po- 
sition may be outside of the medium to be printed or on 
the position of the edge of the paper (the position at 
which the blank space becomes zero). In this way, when 
performing so-called borderless printing, the print start 
position can be provided at an appropriate position and 
also the time required for printing can be shortened. 

Industrial Applicability 

[0124] With the printing apparatus of the present in- 
vention, it is possible to provide the print start position 
at an appropriate position, as well as shorten the time 
required for printing. 



Claims 

1. A printing apparatus that forms a row of dots from 
a print start position in a scanning direction to print 
on a medium to be printed, said apparatus compris- 
ing: 

a sensor that is capable of detecting an edge, 
in said scanning direction, of said medium to be 
printed, 

wherein said print start position is determined 
based on a result of detecting said edge of another 
medium to be printed. 

2. A printing apparatus according to claim 1 , 

wherein said result of detecting said edge of 
said other medium to be printed is stored; and 

wherein when printing on said medium to be 
printed, the stored detection result is read out, and 
said print start position is determined based on that 
detection result. 

3. A printing apparatus according to claim 1 , 

wherein said sensor is provided on a carriage 
that is movable in said scanning direction. 

4. A printing apparatus according to claim 3, 

wherein said print start position is determined 
based on information about a position of said car- 
riage for when said sensor detected said edge of 
said other medium to be printed. 



5. A printing apparatus according to claim 4, 

wherein said position of said carriage is de- 
tected using an encoder. 

5 6. A printing apparatus according to claim 4, 

wherein said information about said position 
of said carriage for when said sensor detected said 
edge of said other medium to be printed Is stored; 
wherein when printing on said medium to be 
10 printed, said information about said position of said 
carriage that has been stored is read out; and 

wherein said print start position is determined 
based on said information about said position of 
said carriage that has been read out. 

15 

7. A printing apparatus according to claim 1 , 

wherein infonnation about a relative position- 
al relationship between said edge of said medium 
to be printed and said print start position is obtained; 
20 and 

wherein said print start position is determined 
based on this information and said result of detect- 
ing said edge. 

25 8. A printing apparatus according to claim 7, 

wherein said information about said relative 
positional relationship between said edge of said 
medium to be printed and said print start position 
includes information about a blank space that is to 
30 be formed on said medium to be printed. 

9. A printing apparatus according to claim 1 , 

wherein infomiation about said medium to be 
printed is obtained; and 
35 wherein said print start position is determined 

based on said information about said medium to be 
printed and said result of detecting said edge. 

10. A printing apparatus according to claim 9, 

40 wherein said information about said medium 

to be printed includes information about a width of 
said medium to be printed. 



11. A printing apparatus according to claim 1 , 

45 wherein printing is carried out on an entire sur- 

face of said medium to be printed; and 

wherein said print start position is a position 
in said scanning direction that is outside of or on the 
edge of the medium to be printed. 

50 

12. A printing apparatus that forms a row of dots from 

a print start position in a scanning direction to print 
on a medium to be printed, said apparatus compris- 
ing: 

55 

a sensor that is capable of detecting an edge, 
in said scanning direction, of said medium to be 
printed; 



25 



30 
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wherein said sensor is provided on a carriage 
that is movable in said scanning direction; 

wherein a position of said carriage is detected 
using an encoder; 

wherein information about said position of 5 
said carriage for when said edge of said other me- 
dium to be printed was detected is stored; 

wherein at least one of information about a 
width of said medium to be printed and Information 
about a blank space that is to be formed on said io 
medium to be printed is obtained; 

wherein when printing on said medium to be 
printed, said information about said position of said 
carriage is read out; and 

wherein said print start position is determined is 
based on said information about said position of 
said carriage, and at least one of said information 
about the width of said medium to be printed and 
said information about the blank space that is to be 
formed on said medium to be printed. 20 

13. A program for causing a printing apparatus that 
forms a row of dots from a print start position in a 
scanning direction to print on a medium to be print- 
ed, to achieve: 25 

a function of detecting an edge, in said scan- 
ning direction, of said medium to be printed; 
and 

a function of determining said print start posi- 30 
tion based on a result of detecting said edge of 
another medium to be printed. 

14. A printing method for printing on a medium to be 
printed, said method comprising: 35 

a step of detecting an edge, in a scanning di- 
rection, of another medium to be printed; 
a step of determining a print start position 
based on a result of detecting said edge of said 40 
other medium to be printed; and 
a step of ejecting ink droplets, in said scanning 
direction, from the determined print start posi- 
tion to print on a medium to be printed that is 
different from said other medium to be printed. ^5 



50 



55 
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